Magnetic resonance imaging (MRI) provides a wide spectrum of imaging contrasts, which have utility for preparation and evaluation of HIFU treatments, as well as for guiding HIFU energy delivery (MRgHIFU). Currently, research into the prospective value of these imaging markers and their ability to predict and probe treatment success is challenged by the lack of an analysis environment that is able to process the spectrum of imaging and treatment data as a whole, and allows assessing correlation between data sets. As an example, we may want to relate the placement and temperature evolution of sonication cells with the resulting non-perfused volume, assessed by MRI perfusion imaging. [1] An important factor in this issue is that treatment data is poorly accessible to researchers. E.g. for the Philips Sonalleve platform, treatment data is almost exclusively available in log files and thermometry images are exported in a proprietary format (Par/Rec). We propose an analysis environment for clinical and basic imaging research in the context of MRgHIFU treatments.
It will be made available to the research community to i) accelerate developments in the field, ii) enable effective use of advanced imaging in MRgHIFU research and iii) stimulate collaboration between centers.
Methods
We set up a modular framework for the analysis of MRgHIFU treatments. Tools to access treatment and imaging data were implemented, including DICOM image data and segmentations, treatment data such as treatment cell geometry and parameters, and importantly, intra-operative thermometry data. Next, image registration of these data was implemented and analysis tools were developed that enable correlation of treatment data with imaging parameters based on the targeted treatment geometries. These analysis tools were built, based on the MeVisLab medical imaging development environment (MeVis Medical Solutions, Bremen, Germany), allowing easy distribution among research sites. We demonstrate its functionality and value in clinical and basic science in the analysis of uterine fibroid treatments.
Results and conclusions
After import of the relevant pre-, per-and post treatment HIFU and imaging data, the analysis environment successfully registered the data for combined analysis. Fig. 1 shows a screenshot of the modular framework of the analysis tools, which easily allows extension to new imaging methodology or treatment possibilities. Fig. 2 demonstrates the ability to correlate treatment cells to various image-based tissue parameter maps, such as diffusion parameters. The temporal analysis of the thermometry images is shown in Fig. 3 . The provided toolset extends functionality that is available on the treatment console and allows further extensions by its modular framework. Also interfaces to popular existing data processing packages, such as Matlab, ITK, VTK and python are included. We intend to make the tools available for research use at the time of the symposium aiming at further development of the analysis tools as a community effort. This could accelerate research into the role of imaging in patient selection, treatment planning, as well as prediction and evaluation of treatment success, as was for example assessed for uterine fibroids. [2] University Medical Center Utrecht, Utrecht, Netherlands 
